The concentrations of lecithin and free cholesterol in bile are more than double their respective concentrations in serum 5. The secretion of such large amounts of lipid in bile suggests an important role for these substances in the digestive processes.
Apparently a large part of the metabolism of this organism is directed to the production of this substance since 25-100 mg of crystalline product can be isolated per liter of medium. This good yield of cordycepin offers the opportunity to study its biosynthesis, but a limitation to such studies is that the existing method of isolation requires some 20 days after harvesting. This report describes an improved method of isolation of cordycepin, and in addition, it presents a colofimetric method for the quantitative estimation of cordycepose, the pentose moiety of the nucleoside. mold in culture flasks containing 4oo ml of medium per flask. We have used i8-1 pyrex bottles containing 13 1 of medium each. The length of time required for the optimal production of the nucleoside was of the same order of magnitude reported for the smaller culture volumes 1.
All slant cultures were maintained on oatmeal agar prepared as follows: 30 g of quick-cooking rolled oats and 600 ml water were cooked for 30 to 45 min in a double boiler. This material was then strained through cheese cloth. 12o ml of this extract were autoclaved for 30 min with 280 ml water and 12 g agar. (io-ml portions of this were dispensed into test tubes, autoclaved, and slanted.) Cultures were transferred about every two weeks.
For the large-scale production of cordycepin a solution containing 65 g of enzymically prepared casein hydrolysate (Nutritional Biochemical Corporation) in IO 1 water was autoclaved in an 18-1 pyrex bottle at a pressure of 17 lb./in s. for 2 h. A second solution containing 13o g glucose in 3 1 water was autoclaved at the same time and added immediately afterward to the casein-hydrolysate solution. Slant cultures of Cordyceps, 2 to 4 weeks old, were shaken with IO mt of a sterile 0. 9 ~ saline solution. The resulting suspension of conidia was transferred to the 13 1 of cooled medium, a total of IO slants being used for the inoculum. The culture was allowed to grow at 23-25 ° without shaking. Usually in 2 days sub-surface growth was visible, while in 3 days small surface colonies began to appear. By 7-1o days a wellformed pad had developed at the surface of the medium. The surface culture in this form was allowed to grow for 20-30 days. At intervals aliquot portions were removed under sterile conditions and suitable dilutions made for absorbancy readings at 260 mr,.
When the density at 260 m/~ reached a maximum, the mycelial pad was filtered off and the filtrate concentrated to approximately o.I its original volume in a flash evaporator (Precision Scientific, Catalog No. 65486 ) at a temperature not exceeding 5 o°. Storage of the concentrate for 12 to 24 h at 4 ° brought about the precipitation of a large quantity of material, which was removed by filtration. The filtrate was adjusted to pH II with 5 N NaOH and passed through a column IO cm high × 71 cm ~ containing Dowex-I-chloride of 200-400 mesh and with a cross-linkage of 8. Most of the pigments produced by the browning reaction were adsorbed. Cordycepin was eluted by washing with 2-3 1 water. The eluted material was concentrated in a rotary flash evaporator to a volume of IOO mland placed in the refrigerator at 4 ° overnight. Cordycepin crystallized as dull matted needles, which were harvested by filtration and recrystallized from water. The yield of crystalline product from a 13-1 batch of medium usually varied from I.O to 1.5 g. Physical and chemical data obtained on this product were in agreement with that reported previously 2.
Colorimetric determination of cordycepose
We observed that heating cordycepin with a slightly modified anthrone reagent s resulted in the production of a cherry-red color and this was investigated further as a means of quantitatively estimating cordycepin. The reaction was negative with adenine. The reagent was prepared fresh daily by dissolving 0.2 g anthrone (Eastman Kodak Co.) in IOO ml 9 ° % H~SOa (15o ml water plus 900 ml conc. H2SO4). 5.0 ml of the anthrone reagent were added to I.oo-ml aliquot portions of solutions containing from I-I35 ~g of cordycepin, mixed thoroughly and placed in an ice bath. A reagent blank was prepared using I.OO ml water in place of the cordycepin. All tubes were removed from the ice bath and heated in a water bath at IOO ° for IO min. The tubes were then cooled and compared with the blank in a Klett photometer utilizing a No. 52 filter. The chromophore produced was found to be quite stable for several hours and obeyed the Beer-Lambert law between I and 135 Fg of cordycepin. In the routine determination of cordycepose a standard of cordycepin whose concentration was previously determined from the extinction coefficient at 260 m/~ (14.2. IO ~) was run simultaneously with the blank and unknown. It was also found that the amount of color development in our procedure was the same whether the cordycepose was free or bound in the nucleoside. The absorption spectrum of the color produced in the anthrone determination of cordycepose is pictured in Fig. I , along with those obtained with glucose, adenosine, and deoxyadenosine under identical conditions. Fig. i . Absorption spectra of pigments produced by the action of anthrone reagent on cordycepin, adenosine, deoxyadenosine, and glucose. 580 #g of cordycepin, adenosine, and deoxyadenosine were analyzed by the anthrone method as described in the text. In the case of glucose, only IOO #g was used. The absorption spectra recorded were read against a reagent blank in a Cary Recording Spectrophotometer.
